AD=AD79 352 AL~AZHAR UNIV CAIRO (EGYPT) DEPT OF MEDICINE F/6 6/5

IMMUNE RESPONSE IN SCHISTOSOMIASIS. (U}

AUG 79 M S IBRAHIM NOQO14=75«C~0836
. ML

LNCE ARRTETFN




g“ffa" 7

-
:
= 4 ﬁ
L g
L
)
{ 3

2Ce6L0vay rdod TW m




o “f |
LSO W i
o 0% cTNE e

{
i

B

NERTN |

@’}M"UNE _RESPONSE  IN %&SIOSOMASIS%“

- s p—
e st i -

ey
C},ANNUAL REFPEMT., |,
(= _ » Ji |

. . /‘, i
SPONSORED BY THE OFFICE OF NAVAL RESEARCH,U.S.A. |
; -
l : :
I ) ) :
T UNDER CONTRACT W
> 7 C/‘Wmﬂ/ (= =775e]
Principal Investigator:
[0 ZM.SaLah/Ibrahiij.o. ,JF.R.C.P.
e oo ?
Prof .& Head ,Department of Medicine, ;
Al Azhar University,Cairo. -
B H }{"[ 533“ L
W
" Reproduction in whole or in part is permitted for any
purpose of the United States Government" ' o

711532 Dur
5 1- 9 034

N




D el

INTIOG TN

The obsevat fon was ma!~ dering the repeatrs! visits to endenic areds
of schistosomiasis that many pecrsous residing in these ares fer years

since birth, do not exhibit any manifcstatiors of the disease. Not onmly

thay do not pass schistosoral ova in their urine or stools, but also
they do not show any evidence of complications. Nevertheless, it is
certain that all these persons were exposed to infection wiéﬁ the parasite.
The frequency of exposure to infection may vary,but many are continually

exposed ,almost daily. Such exposure is inevitable, as these persons

irrigate their land brefooted.They also bathe and drink frm the infected
water.
3
The vast majority of these individuals give history of éﬁntracting

schistosomiasis usually during childhood or adolescence. Hﬁétory of
specific antischistosomal treatment was often lacking. Ma+ received

incomplete courses of the antischistosomal drug.

It was assumed therefore that these persons may have leveloped

acquired immunity against schistosomes. Such acquired immmity

i
against schistosomiasis has been described in a number of eéxverimental

models( Smithers & Terry,1965; Taylor et al.,1973). But tha study

of this immunity has proved difficult in vivo and in man.

. e
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Hoomsverd the  recent developrent in the understanding of e
”,

o

schistosore cytotoxicity antibody-dep=adent cell-nediated effector

wechan isa has provided a me s to elaborate an in vitro method

to study these antibodics. 77
~N
. —:}7 . S oLe- ‘{/L !
Tt was planned-te--setect and ‘study two groups of these’ o A

individuals who are apparently immune against sch istosoriiss,One
S~hisg tesem@ 7
group was selected from an endemic area of sthist. hematobium,and the
;CA‘S"”DSGV\-Q\_ '
other goup from an endemic area of schist, mansoni. The chief
A

aim was to analyse the results and compare them to those obtaine d
from a third group with active schistosomiasis and to normal
control persons residing in non-endemic areas,and never exposed - {

to infection with schistosomiasis.

f
.lt.
Another study was planned to investigate the level‘,""o'f the

v

x

immune complexes in;t_:he sera of patients with schi§£bsomiasis.
This aspect of the d'i."s'ease has been so far little snkied

because of the many ﬂifficulties with tests dealin; with several
kinds of antigens. But the recent development of a number of tests

dealing with immune complex has provided a practical means for

such study. :

‘ .

The aim of the work was to study any possible ccrrelation
between the severity of the infection and the level of the immume
complexes.Besides, any possible correlation with the development

/T_)
of complications was also studied.
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MATERFAL AN SETHOIDS
CYroToxkICITY  TEST

ANT [BUDY-DEPENUeN I CELL-MEDIATED DAMACE T0O SCHISTOSOMILAE

Two villages located in the Nocth East of the Nile Delta near
Mansoura were chosen foc study. The first village (Diarb‘El Kh;dr),
showed after a general survey of the inhabitants that it is endemic
for schistosoma mansoni. The second village(Meet Tarif) was found

to be highly endemic in schistosoma hematobium.

Normal control subjects were chosen in Cairo from medical students

and laboratory workers who denied history of exposure to infection

L

with schistosaomiasis. ﬁ?

it
All cases were subjected to full clinical examinatidn' and laboratory
tests, which included : ﬂ%

l.Uriné and stools examination for schistosome ova us:ng the cent-
rifugation and salt sedimentation methods respectively.
2 .Complete hemogram.
3.Liver fuction tests: serum proteins,serum bilirubin ¢nd transaminases.
E 4 Kidney function tests: blood urea,serum creatinine ardﬁcomplete urine
| analysis. :
i 5.Blood grouping.
E Immunological studies included:
: 1.Skin testing using schistosome worm antigen and tuberculin purified
} protein derivative. |
i , !

2.E rosette test.




The follaving steps were undectaken tor the ajlication of the

cyrotoxicity test ( Buttecwortr et al.,1977):

l.Purasitic cycle and preparation of schistosomula.
2.Preparution of the antisera.
3. Preparation of the effector cells.

4 .Cytotoxicity assay.

Parasite cycle and preparation of schistosomula

.
A local strain of S. mansoni recovered from patients was

maintained by passage in laboratory-bred snails, andguineé pigs.

Schistosomula were prepared by allowing cercariae to penetrate |

an isolated skin graft from a guinea pig or mouse. R
After centrifugation and resuspension in 5 per cent glucose solution,

B
the schistosomula recovered were observed to contain lesd than

Z.

...

k)

than 5 per cent cercariae an¢ intact tails.. The giganisuls
were tuen sto'e. v:rnight at 4 degrees C in Hank's balaj'il::‘ed
salt solution at pH 7.4 containing 0.5 % lactalbumin {:drolysate,
100 U /ml penicillin, and 100 ug/ml streptomycin.Finally;, 10%

heat-inactivated baboon serum was added to this ‘medium.

Following the overnight storage,the schistosomula w-:te labelled
! on the next day with 51Cr: sodium chromate,obtained from kadio-
chemical centre,Amersham,England. A dilution of uCi/10* per 1000
organisms was made, followed by incubation for 3 to 4 hours at 37 C.
The labelled organisms were next washed four times in Eagle's

minimal essential medium (MEM) containing 20 mM Hepes,100 U /ml




stocplonycin, and twice io MM containing heab-inact ivatod

batv - n serum. After washing three times,th  organisms were resuspended in MEM/heat-ir

inaclivated biboon serum atb the corcentration of 500/mi

Preparation of artisera

Serum samples obtained from patients were inactivated at 56 C

for one hour before testing for their ability to induce release |

of chcecoium from labelled schistosomula

13

Two dilutions were chosen ( 1/24 and 1/50 ) which ga?e.high

levels of cell-dependent cytotoxicity.

Preparation and purification of the effector cells 3 !
( Unpurified eosinophil cells )

Freh heparinized blood was drawn from patients with krown
#

. +q 2 . . . 7"[5 .
eosinophilia ( mere than 5 % ) : associ-ted with schistosomiasis
g

. . . . - i
or other helminthic infections. '
Vi

14

5 Vol of blood was allowed to sediment with 1 Vol of A.E:%

dextran in phosphate -buffered saline ( Sigma Chemical Co.

for 30 minutes at 37 C . . !

The supernatant,rich in leukocytes was withdrawn and wached

twice in MEM by centrifugation to remove platelets..The ;ellet

{
rich in eosinophils was next collected and subjected to centrifugation

for 40 minutes at 400 g and 4 C over hypaque diluted 1 : 1.7

with distilled vater ( Mamoud, et al.,h 1574).
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Assy of cytotusicity

Aliquots of 0.1 ml of schistosonula suspension(500/ml) were

plucod in Falcon's plastic tubes. Equal volures of aptisera and
effector cells were add>d to each of four replicate tubes.
The tubes were next incubated in huridified airtight boxes
. i
at 3/ C for 16 hours . :

At the end of the incubation period,the contents of each ‘tube
were resuspended and centrifugated at 200 g for 5 minutes.
One half of the supernatant fluid was withdrawn in a second
tube, and both tubes were counted for cromium 51 in a gamma

well-type counter( Phillips).

¢

The percentage of isotope release was calculated as fo&lows:

o
e
The geometric mean of supernatant x 2 o

x 100 4
The geometric mean of standard ’

where the geometric mean represents the mean of the

counts from the four replicates.




| | SITDY OF IMPENL COMPEEN

Novmal control subjects were selected frun medical stodents, 1abratory
wot s oand healty persons residing in endomic areas.Persons suspected to
have disorders known to be associated with disturbed immunological  reactions i

were eliminated.

Tue groups of patients with schistosomiasis wece ' chosen from an endemic
. . . . i
areqa in the Al Maonsoura District(north east of the Nila Delta)
L. Patients presenting with early manifestations of schistosomiasis,and with no cc

coplications.

II.Patients in late stage of the disease,with complications.

All cases were subjected to full clinical examination and laboratory”

tests which included: i
i+ {

l.Unrine and stools examination for schistosome ova using thé centrlfugatlon

;
e

and salt sedimentation methods respectively. ‘«f

2.Counting of schistosome eggs in the urine and stools usmg‘ the methods of
Bradely (1964) and Bell (1963).

3.Complete hemogram.

4Liver function tests :Selm bilirubin,serum albumin,and tr.insaminases..

5.Kidney function :complete urine analysis,blood urea,seru: creatinine.. ,
‘ ]
i E

Immunological studies comprised :

l.Skin tests using schistosome worm antigen and tuberculin purified protein
derivative.

2.Tests to demonstrate circulating immune complexes :
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I Method baned on thes solubility chiracteristics of  the

1
Y

ten < nwely namely the polysthlenralycol  procipitation gethod

us't, e optical density neasur-ient.
2Methad based oa the recognirion of the imoune coirplex by
specif{ic receplors on the cell surface of the B lymphocytes,nazely inhibition
of cunplesent-depeadont rosetrte formation ( FAC rosette inhibition).
DETECTION OF DMULE COMPLEX BY POLYI:.THYLFNE[?LYCOL(OPTJ;CAL I)»;'.-VS [TY):
5 ml of verous blood were collect~d in the fasting state,and left té coagulate
at room temperature for onme hour. The setim was then separated‘ by centrifugation

at 3000 rpm for 15 minutes.

The sera were used for the test on the same day of separation in order

to avoid the formation of new immme complexes. -

The sera were then diluted 1 : 10 with borate buffer ( 0.134—pﬂ 8.4)

i
Equal amounts of the diluted sera were added dropwise to thg‘polyethyleneglycol( PEG

The PEG sera mixtures were next incubated for 2 hours at 4 ‘d;,followed
K

by centrifugation at 4 C,2500 G for 30 minutes. ’f"

The supernatant fluid was discarded,and the pellet formed at the bottom
of the tube was dissolved in distilled water so that the original volume of

the seum used and PEC 1is replaced.

The turbid solution obtained is again dissolved in 0.1 N s>dium hydroxide

solution 1: 10.

The resultant solution was read for its optical density in ultra-

spectrophotometer w.v 280 mm
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B oseriE INH GG TEION ASGAY

The method usad wa that desceribed by Smith et a1.(19/5) . It consists

of the follwing:

1.Szoamarion of lyms! wytes from whole blood by the fico!'-hypaque gradient
technique.

2.Shaep erythrocytes (E) were sensitized with antisheep eryt! xytes (A),

an! wize complement (C) by a modification of the wethod of Loevach et 41.(1972).

Equnl volumes of sheep red cells were collected in equal volures of

alzevers solution and stored at 4 C for 48 hours befor= use.

E cells were prepared by washing the sheep red cells 3 times with sterile

. e

PBS pH 7.2 at 150 G for 10 minutes at 4 C.The concentration was adjusted to 0.5% |

using Hank's medium. .

EA were prepared by incubating E cells( 0.5%) with equal iolume of rabbit
antisheep hemolysin ( final dilution 1: 6000) for 30 minuteg;at 37 C. The

suspension was washed twice with PBS and resuspended in st?file Hank's

medium containing 15% fetal calf serum(inactivated).

For preparation of EAC,a suspension of EA(0.5 %) was ir:uybated with fresh
mouse serum as a source of complement (final dilution 1 : 30) for 30 minutes
at 37 C. The cells were next washed twice with sterile PBS,and resuspended
in sterile minimal essential media or Hank's solution cont iining 5%

i

inactive fetal calf serum.

Assay of EA and EAC rosettes was done after centrifuga: ion at 200 g for
5 minutes followed by incubation at 37 C for one hour.The cells were then

vigorously resuspended,and the number of rosettes were determined.

Eac rosette inhibition was measured by by the incubation of 2x 106

lymphocytes with 200 ul of test serum and normal serum at 37 C for one hour.




-10-

The bynohoovtes wore wshiad thees tioes with sterile PBS ac pH o 7.0,

ot et incaboted  withe BAS for 30 ciagt e et 37 C.
Ihiz was folloved bycentrifuzation at 200 g for 5 minutes The cells

wooe vigorously resuspended,and the uiter of ros»tros were determined.

The inhibition produced by preinibation with a serun was calculate ]

'

from the formula:

PS ~
100- o 100 i

where PS = percentage of lymphocytes forming roscttes after inciibation
with the seum.

and PC =percentage of lymphocytes forming rosettes after incubation

with normal seum.

STnepa Tl Gep. 0 ¢

5
1
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RESULTS

ANT EBOLY-CYIUL0KIC STUDY

1135 inhabitants from Meet Tarif and Diarb El .Khedr vJ;.Llages
were  examined for evidence of schistosomiasis by urine and stools
testing.Skin testing was used when urine and stools were fxlegative for
ova.
The following groups were selected for study:
1. 17 patients with S. hematobium.
2. 30 patients with S. mansoni.

3. 90 persons who appeared immume to schistosomiasis desg‘ite frequent

L4
w !

exposure to infection. S i

4. 20 normal control subjects with no previous history q: exposure

to schistosomiasis. l‘

The results are given in Tables I to XI.

The difference between the mean value of the mansoni group and control

was highly significant in both concentrations( 1/24 & 1/50).The difference

between the hematobium group and control was significant in

concentration of 1/24,but insignificant in the concentrar idn of 1/50.

Tha difference between the mean value of the apparentl: immue group

and normal coritrol persons was highly significant in concentrations

of 1/24,but insignificant in concentrati ms ofl/50.
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(r the contrary, the differeace botwoen the apparently inruee
gooap and the mansoni group was insigaificant in  in concontrations of 1/24, but ¢

but significiat In concentrations of 1/50.

Table v shows stutistical analysis of the values of the cytotoxic test
with regard the bloxd groups.The difference in blood group B

Mg gonificant.

i .

Table VI shows correlation statistical studybetween the antibody
cytotoxic mexa values and the level of eosinophils. A strong correlation
was found between the absolute count of ecsinophils in apparently

normal persons in concentrations of 1//24 .

IMVUNE COMPLEX STUDY

Sera from 118 patients living in the endemic villages werd tested for

the presence of immune complex by the hemagglutination tééette

it
4

inhibition test and the polyethyleneglycol method.
The results are given in Tables VIII to XV. ’j

A significant difference is found between all groups and the
normal control except for the hematobium group(early infection),

using the hemagglutination rosette inhibition test.
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CYTOTOXTC ANTIBODY ACTIVITY  IN

Table I

NORGAL CONTROL SUBJCTSC NOT RESIDING TN SCHIST. ENDEMIC ARUA)

Percent release cromivm S1

seri Age Sex 1/24 1/50

! 25 M 49.8 t 6

2 22 M 55.5 56,8

3 2 M 53.2 70.6

4 28 M 39.2 55

5 30 M 40.5 45.5

6 28 M 36.3 61,7

7 26 M 51.6 47.4

8 3 M 3.8 64.2

9 32 M 70.6 36.9

10 3 M 67.3 40.2

11 25 F 45.8 32 )

12 26 M 19 42,4

13 28 M 14.4 30.8

14 35 M 15.2 3842

15 22 F 20.4 238

16 23 F 50.6 33:8

17 25 M 36.3 68"

18 32 M 2 6;.1

19 30 M 30 27,6

20 26 F 36.6 40.2
| |
|
Mean = 39.9 45.3 ;‘
| 1 =16.52 1:.34 3
]
| S.E. = 3.7 3.2
E a
!
J




CYTUTUX L ANTESODY ACTIVEDY IN PATTINTS
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Table IT

- WITH  SCHIST. HEMATOATLM (FAPLY ACTTVE)
¢ orial Ags Sex f’erceét release cromium 51
No 1/24 1/50
1 30 M 73.1 45.5
2 35 M 25 47
3 35 M 32.9 39.6
4 22 M 25 . 37.8
5 23 M 2.6 ' 8.8
6 28 M 35.3 6.3
7 30 M 2.4 41.8
8 10 M 36.2 48.3
9 15 M 30.6 42.9 :
10 12 M 37.1 49.5 ;
11 23 F 31.5 38 i
12 12 M 38.7 3.4 :
13 27 M 34.5 48.7 ‘
14 35 F 35 P41.3 f
15 15 M 28.3 %' 39.1 :
16 37 M 45.9 f  31.9 :
17 11 M 22.6 " 42.5 '
Mean = 30.54 42.91
- 6.83 5.80
S.E. (mean)= 1.2 1.16
p = 0.001.5 0.2
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T;)th e

CYIAURIC ANTIRODY ACTIVINY TN BT
WITH SCHIST =owa M0i5oNT ( BARLY ACTIVE)

Age Sex

Serial Percent telease cromium 51 Blood group

ho- 1/24 1/50

1T T a5 3 T TS 6% 0

2 18 M 53 62.9 A

3 16 M 60.3 71.8 0

A 16 M 63.2 68.5 B

5 30 M 64.2 64.8 AB

6 17 M 132.4 57.7 B

7 15 M 53.1 63.5 A

8 9 M 36.5 62.6 A

9 13 M 62.9 70.8 0

10 19 M 56.7 63.5 A

11 30 M 50.8 48.5 A

12 17 M 44.8 53.1 “0 .

13 14 F 60.5 48.4 A

14 40 M 51.6 k.5 aB
L

15 14 F 55.6 : 51.7 A
‘I’f-.

16 13 F 59.5 8.4 B

17 25 M 69.3 2.3 0

18 17 M 63.3 49 0

19 18 M 56 . 31.5 A

20 18 M 92.9 101.7 B

21 23 M 81.7 97.6 B

22 20 M 91.7 30.5 0

23 27 M 62 .08.8 AB

24 25 M 62.8 90.6 0

25 15 M 71.8 - B

e
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Table TiIL ( oat )

Sev il Age Sex Percent release cruuium 51 Blood group
: No. 1/24 1/50
i
26 33 M 80 9%.7 0
i 27 19 M 109.6 b - AB
28 2% M 107.4 - 90.3 A
/ §
29 20 M 74.1 C-- B
30 25 M 83.4 ' 65.7 B
Mean = 71.15 C69.92  °
t 2093 ? 4.22
it
. I
S.E(mean)=4.19 i 3.76
f 1
p = 0.0005 ‘ 0.0005
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Tabte 1V

CYIUTOX L ANTIBUO Y ACTIVIEY [N SUBJECTS
APCARINTLY TREENLD AGATNST SCHISTOSOMIASIS RESIDING

IN ENDEMIC AREA AND EXDOSED TO INFECTION

Serial Age Sex History WPC  FEosin. Percent release: Blood group
No. of schist. cromium 51
1/24 1/50 .
- - r
1 30 M+ 5800 1 90 6L A
2 26 M + 6300 2 70.4 49.f' A
3 25 F o+ 4700 2 51.1 56 A
4 33 M+ 5700 0 43 22.1 0.
5 27 F o+ 4400 2 40.1 75.6 B.
6 %6 M - 5800 0 4.5 19.4 A
7 55 F o+ 5500 0 41.2 60 § 0
8 . F o+ 6400 1 %5 51 t 0
9 %5 F + 5000 3 55 3435 A
10 30 F o+ 9000 2 55.5 35 ‘ 0
11 55 F - 6100 1 49.7  6): A
12 22 F 6400 2 69 39 B
13 30 F 4000 2 42.4 59 B
1 %.2 57 . A
3 97.2 782 0
5 48.8 40 A
4 45 - 39.5 A
1 59.5 49 B
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Table 1V _(Cont.)

Seriai Age Sex Hi.tory Wi Eosin. Percent. rel:a - bloud group

NO. of Schist cromium 51

19 45 F o+ 00 2 585 39 A
! 20 52 F - 5600 1 81.6 48 A

21 17 Foo+ 8000 1 7%.6  56.1 A

22 25 F - 6200 3 77 79.2 )

23 46 Mo+ 5000 0 58 33 0
; 2 30 Fo o+ 7200 4 98.6  43.9 B
' 25 0 M+ 6500 2 7.6 75 A

26 0 M = 5000 3 60.8  48.8 0
| 27 55 F o+ 6000 3 59.1  76.3 A ;
L | 28 0 F - 8200 2 62.7  36.5 A
29 32 M+ 5800 2 64.3 44.2 -0

30 29 M+ 6000 3 85.3  35.8 0

31 56 Mo+ 6500 4 109.1 zé A

32 3 M+ 700 4 89.8- siz A
33 25 Mo+ §200 1 86.4 ”l;, A
l 3% 32 Mo+ 7300 1 35.7 372 A

35 B oM+ 6000 O 81.1 80.5 A 3

36 0 M+ 6500 & .5 527 A |
1 37 28 Mo+ 4600 1 62 8.1 A
i 38 40 M+ 5400 1 72 9.3 AB
| 39 60 F - 6700 3 76.3 3.1 0
40 55 Mo+ 5400 0 78 -9.8 B

l
1 :
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Tahle IV (Cont )
Serial A Sex  History Wi Eosin, Percent release Blood
No. of schiat, cromiun 51 group
2% 1/50

41 5 Mo+ 7000 2 59.9  74.3 AB

42 30 Mo+ 7800 3 56.4  63.3 B

& b MO+ 3800 4 67.6  -- AB

%4 40 F - 6200 5 65.3 85 . A

45 27 M+ 5700 2 99 76.7 B

46 60 Mo+ 5400 5 51.6  45.5 B

47 35 F o+ 6000 3 80.8  46.5 B i
48 25 Moo+ 6500 4 5.8 57.5 A i
49 50 Moo+ 4800  + 70.6  37.5 0

50 58 M+ 7000 1 55.5  52.6 - AB

51 35 M + 5500 4 53.5 45.8 ; 0 ‘1
52 % M+ 6200 6 5.6 36.8 1 A

53 5 M+ 7000 1 64 56.6 \/ B

54 35 M+ 7500 4 64.7 48 ’ A

55 42 M+ 7500 2 49.3  68.3. A

56 60 Moo+ 8500 1 61.6  62.2 A

57 30 M+ 7600 1 72.8 56.8 0

58 15 M+ 6300 4 55.3 52 0

59 55 Fooo- 6800 4 53.2  49.6 )

60 25 M+ 6600 3 73.9 414 0 4
61 45 M+ 8000 5 81.6  32.4 A

62 18 Mo+ 6100 5 53.6  42.9 A

63 16 Mo+ 8000 2 95.9  36.9 0

664 43 Moo+ 6900 1 54.1  43.8 0 |
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Table IV ( Cout.)
Ao Sex History 7 7 WRC T Eosin. Percent release Blood
of schist cromium 51 Group
1/24 1/750
22 Fooo+ 7600 3 98.7 82.1 A
16 M+ 5200 60.9  44.5 A
23 M+ 4400 1 82.1 58.8 A
50 MO+ 5700 3 61.3 69.6 B
25 MO+ 6100 4 68.7  47.3 0
60 Mo+ 6400 1 8.7 - 0
25 M+ 9000 1 49.6 68.6 AB
18 M + 6400 2 97.2 46.8 AB
27 M+ 780 1 53.9 53, B
70 M- 7300 1 45.5 39.3 0
45 F o+ 5100 3 53.4  66.2 }s
23 M+ 5700 6 36 -§ A
17 M+ 6000 2 8L.4. -1 0
30 M+ 5800 5 61.8 445 0
16 M+ 7100 0 63.5 *7 A
35 M+ 8000 3 49.5 - AB
22 M+ 6000 3 49 39.4 )
16 M+ 8700 2 50 : o
37 M+ 7600 8 57.5 .' 0
2 M+ 6300 1 49 " A
20 MO+ 6800 6 52 - A
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No .
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Table 1V (Cont.)

Ao Sex History W Eosin. Percent releane Blood

of schist. cromirm 51 group
1/24 1/50

20 M + 8000 2 81.5 - B

40 M + 7200 3 50 31.9 0]

35 M + 7200 3 69.3 41.3' ' AB

17 M + 6500 2 109 35 0

19 M + 4600 1 112 69.6 0

Mean = 66.1
+ =17.8

S.F.(mean)=1.88

p =0.0005

14,70

0.10




o

the & groups

Tahle

\%

S aristical analysis of the results of cytotoxicity between

Con-. Group D Tc Tt PR 4
1/24 i :
App. Tm. X Mansoni 5.2 1.29 1.64 0.10
App. Irm. xControl 26.1 4.66 1.64 0.0005
App. Imm. X Hemat. 35.5 8.52 1.64 0.0005 .
Mansoni X Control 31.7 3.64 1.64 . 0.0005
Mansoni x  Hemat. 40.7 7.4 1.64 i 0.0005
RN
Control x  Hemat. 9.4 2.18  1.64 * 0.00125
Conc. '
1/50
App. [mm. X Mansoni  31.6 3.72 1.64 3 0.005
App Imm. X Control 5.0 1.36 1.64 0.10
App. [mm X Hemat. 8.4 2.27 1.64 0.125
Mansoni X Control 18.5 3.59 1.64 0.0005
Mansoni X Hemat. 22 4.63 1.64 0.0005
Control X Hemat . 5.4 0.91 1.64 0.2
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Takle Vi

Co-rlation coefficient betwuen the absolute eosinophil count

and the zean ofcytoroxicity tost ( 7 relaase of cromiumSl)

r = 0.7 (1/24) '
! r - 0.01  ( 1/50) |
f
i
|
&
“"‘5 .
:3""{
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Table VI

Stutistical analysis of the cytotoxicity test in relation to
blood groups

Conc . 1/24

Mestres BLOOD GUROUFP
A | A8 . 0 %;
Mean 64.2 66.9 76.1 63.8
S.D. 15.8 20.63 18.18 17.30
S.E. (mean) 2.67 3.61 4.86 6.53
#
it
Conc.1/50 i
)
Measures B L OOD GROUYP ;
A B . AB 0
Mean 53.3 47.7 53.2 54.1
S.0. 17.4 13.29 11.98 ' 9.09
S.E(mean) 2.98 2.51 3.46 3.71
{
{
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I TABLE X

PIRCENTACE Ot ROSETTE INHIBTTTON 1V NORMAL CON[ROL SUBJECTS

i Serial No. Ace Sex Percentage
: 1 9 M 25
: 2 11 M 0
3 11 M 13 ,
: 4 12 F 7
5 12 M 10
6 12 F 12
7 13 F 21.7
8 14 M 0 A
9 14 M 9 .
10 15 Mo o &
; 11 15 M 13 5 .;
? 12 16 M 0 \f f
13 _ 16 M 5 ’
14 18 F 9
15 18 M 0
| 16 19 M o
17 20 M LS
; 18 20 M 8
| 19 22 M 0
1 20 23 F 17.4
21 30 M 0
22 35 M 0
23 37 M 3%.8
24 40 M 4.3 ?




PERCENTACE OF KROSFFLE Ll isITION IN EARLY CASES

TARLE

OF SCHISTOSOMIASIS( HEMATOBIUM)

- Xl

Serial No. Percentage
3 60 :’
4 0 "\ i
5 0 " '
6 20
7 45.2
8 60
10 29 , ~
12 23.8 ¥ |
15 57.1 ~' !
16 0 ’ |
17 21.4 : :
18 54.7 .
19 34.7 !
20 9.5 '
21 92 “'
22 18.2
23 60
24 13.3
25 12.2
26 80
27 35.7




! IAsLr, I ( cont.)
e 6.6
29 0 ]
g% 33.4
3, 0
35 0
34 0
37 75 b
32 27 3
19 42.8
40 A :
41 0 ‘i
42 0 ] '
43 71.4
4t 35 i
45 45 .
46 70 M
46 ST ‘:
47 32 '
48 42
4 40 |
50 42 t
51 84 -
52 ‘ 88
53 0




' i 1 (eont )
' ) 53.4
5" 0
57, 0
57 0
53 40
60 40
61 0
62 67
63 88
6% 0
65 93.3
66 6.6
68 95
69 0
71 27.7
72, 35.5
73 59.5

ER L

) = - 0.15

i - - —— - L




Sy -

TARILY Xit

EONN AT ELS SN TR AR DO SR NI NS L

Qorial N Peccentaze

0 91.3 |

80 5

81 64

82 10

83 78

% 35 | R
85 32 .

g4 76.2 '

87 0 :

32 73.9
33 15 :

“ P = 0.05




Sevial No.

N

O 00 ~N O U N~ W

11
12
13
14
15
16
17
18
19
20
21
22
23
24

TABLE ¥III

DMUNE COMPIERES N THE SERA OF NOwMAT CONTRUL. STIRJECTS

Optical Density

0.61
0.51
0.56
0.91
0.56

0.33 N

026

0.44

0.6

0.45 ‘r
0.57 |
0.35
0.38
0.52
0.51
0.58
0.35 - |
0.36

0.42 ;
0.37

0.17

0.35

0.37

0.51

i e .

mr T g L ey v ¢




- G-
rasls NEy

IMUNE COMPLEXFS DN THE SERA 007 PATIENTS WITH  SUMANSONT & HEMATOR L™
( EAID CASeS )

Optical Densily

9 0.358

13 0.26
r 14 0.22

'R 0.65 1

19 0.23 ',

23 0.19

2 0.49

25 0.42

27 0.62

28 0.41

30 0.19

35 0.21

67 0.27 i

77 0.25 «'le".;’

79 0.0.3 ‘

30 0.20 i |
: 81 0.7 "

22 0.48 ' .’

53 0.61

mean =0.35 s.d = 0.16
S = 0.0005




TABLE

b AAU

(W HEPATUSPLEN R EDALY )

104
106

109
113
114
115
116
117
118

Optical Density

[PPOTni e prENES IN CTHE STIW OF TATE. CASES 0OFF SCHISTNSOMIASIS

0.70
.53
A
39
.66
.98
43
.95

O O O O o o o o

.16

—

.01
.46
.96

S =~ O

.82
1.1

0.83
0.78
1.96

Mean

P = 0.005

=0.82 sSD =0.5Z.

i om i s nrm s



T ERERETEETETE e T e e e e

DISiSyon

ANTIBODY CYTUDIXICHTY TEST

The ecistence of antibadies cytotoxic for schistosorules in

vitro was first repocted in monkeys by Clegg and Smithers( 1972),

and in wan by Caproa et al.(19/3).

i ;
later it was shown by Butterworth ( 1974) that this i@ vitfo
reaction appears to be mediated cooperatively by schistosome
spacific immunoglobulin G antibodies and granulocytic effector
cells whic were identified by later studies as

eosinophils ( Butterworth,1977),

The results obtained in the present study indicate that
eosinophil-dependent antibodies with cytotoxicity againgﬁ
schistosomula are found in a high proportion of patiengg'With
known Schist. mansoni infection. On the other hand,thei%
results of patients infected with Scist. hematobium sh A

insignificant variation from the normal

These findings demonstrate that these cytotoxic antibodies
are specific to Schist. mansoni infection,which is in : greement
with the results of other studies recently reported( C:pton,

et al.,1977: Butterwort et al,1977: Camus et al. 1977

The results also demonstrate strong correlation to

ova countin in the stools Thus patients with egg counts of
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o

60/ ! or mor> were found to show higher levels of serum
these eosinophil-dependent cytotoxic antibodies than patieats
with erg counts less than 60/ml at the time of study .This
finding may be of value whon used to assess the severity of
infection,which is a point of diagnostic importance.
Furthzrmore, it may also prove to be of value in selectirg
patients for treatment,and in planning the schedule of

drug therapy in each individual case.

The results of these cytotoxic antbodies obtained in the
present study fro the sera of persons residing in the endemic
areas of schistosomiasis ,but apparently immume against the disease
are most interesting.These subjects show no clinical manifestation
of the disease,though most of them give a history of schistofomiasis.
Many of them have received specific treatment,which was usué}iy

i

All these persons were certainly exposed to frequent fections

incooplete.

during their work in their farms,bathing in canals or drirking infected water.
Yet no one complained of any symptoms suggestive of schistosamisis

]
usually for several years.Their stools and urine were negative

for ova. :

The level of these cytotoxic antibodies are significantly

|

| residing in endemic areas.
1

higher in this group of individuals than normal control subjects not




- —
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This [inding may suggest that thuse cytot,xic antibodies persist

for a long time in the blood despite the lack of evidence of

active infection.They may therefore be cosi'»red to play a
possible role in building up acquired immmity against reinfection

with schistosomiasis.

The predilection to blood group B azrees with previoﬁs
observations that persons with blood group B are more su‘s;ceptible to
infection(Annual report,1978).But the relationship to the

persistence of immunity in some form is obscure.

Similarly, the relationship to eosinophilia is unclear,as patients with
higher levels of cytotoxic antibodies show higher degrees of eosinophils
p
in their peripheral blood.The link between these antibodies and eosinophils

however is well-established (Glouert & Butterworth,1977; terth 1977).
It may be suggested that these individuals have deve Qped mmm1ty

against schistosomiasis as a tesult of multiple remfectzfons But
HJ

it cannot be assumed that this type of cyto toxic antiljms are
F

responsible alone for such immmity. In human schistos “asis;
numerous types of antibodies have already been describedi(Smithers
and Terry,1969). In experimental( Sher et al.;1974,M.|rre1.1 et al,1975), ::« . .ok

the production of cytotoxic antibodies by immumization has failed

However, the results derived from in vitro experimemtss cannot
be interpreted directly in terms of resistance to infeciion.The
whole question of acquired immmity in buman schistosamiasis is
controversial. But,it appears that the demonstration of these cytotoxic.
antibodiesin individuals exposed almost daily to infection without ‘ {
developing the disease is probably significant. Further work is

necessary to elaborate more the nature and influencing factors of

this resistance. |




DETHCTION OF IMMUNE  COMPLEX

Immune corplodes may be detected by several techniques based on

the physicocheniical properties of aggregated versus free and native
innunoglobulins, such as large molecular weight ( Kunket et al.,19s1),
complement fixation ( Agnello et al.,1970;Nydegger et al.;:f1974;_,-

Crargeot and Pillot,l975;Svehag,l975;My et al.,1976; Lurh:.nna et al.,1976),

cryoprecipitation (Meltzer and Franklin,1966), exposure df!Fc
determinants , which are then detected by by the rheumatoid factor
( Winchester et al.,1971),and inhibition of lymphoid cells Fc receptors T

( Theofilopoulos et al.,1976). N

“

These techniques in fact do not directly identify ne complexes,

Iz

but rather elements generally associated with the ptesencéi"p,f iomme

complexes. Additional shortcomings of these techniqués aﬁ% their

31
insensitivity and high incidence of false positive resulFs, as well as

the laborious methodology required.
)

In the present study, 2 methods were used for the detection of
the immune complexes,namely rosette EAC inhibition , and pblyethyleneglycol

precipitation method. ‘
i
These two methods rely on completely different pr inciples.

The inhibition of EAC rosette formation is dependent on the presence

‘, on the surface of B lymphocytes of receptors for C3b and C3d

( Eden et al.,1973).




When these lymphocytes  are incubated with sheep erythrocytes

sensitiéed with antibody and coplement, EAC rosettes are formed.If the
1y whocytes are preincubated in scra containing corplement C3

fixing the immur- complex,the receptors for Cqp and Cyq may be blocked

and the formation of FAC rosettes is inhibited.

Polyshyleneglycol method is on the other hand an entirely difierent
i :
themical)method. For the purpose of quantitation,it offers a more simple

and accurate tehnijue.

Polyethyleneglycol(PEG) is a polysaccharide which at a concentration of 20%
precipitates most native immunoglobulins, and many other proteins. When the PEG .
concentration is decreased to 3-5%,the precipitation of imnmoglobulinsj,

and many other proteins is significantly decreased,without  preventing '

precipitation of immume complexes formed in vivo or in v1t:ri) ( Cre1g1ton,
1973). The reason why immune complexes precipitate at sw:h*"low PEG
concentration is unknown. It is not necessarily related to q}he size of

%; of complexes.It may be related to the conformational chang b - in

the immumoglobulins.

‘ The results of both methods suggest that circhlating immune complexes
are higher in cases showing early infection than in patients  in the late

stages with complications . Similarly,values are higher in inf patients

receiving specific antischistosomal treatment, or immediateiy following

treatment.




Values also correlated with the severity of iafection as marked by the

number of ova passed in urine or stools.

The explanation of these differences is still uacertain. It
appears that early infection evok:s mote antigen ocr immunoglobulins, or
both that become integrated in 2 couplexed form. Similarly, it may be
assumed that during or immediately following antischistosomai‘ trea ment,
antigens may be liberated in excess.This may have a bearing qn subsequent

course of the disease.More work is necessary in this area.

i,
g -

.
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